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TELECOMMUNICATIONS SERVICE PROGRAM 



Technical Field 

[001] The present invention relates generally to telecommunications networks, and 
5 more specifically to software for providing desired services on such networks. 



Background Of the Invention 

[002] Modern telecommunications networks provide telephone users with a myriad 
of features in addition to performing their primary function of placing calls between 
10 users. Features such as call waiting, caller identification, and caller call back are 
now standard features offered by most telephone service provides, and thus the 
telecommunications networks of these service providers must be configured to 
support these and other features such as handling calls from wireless users. 

[003] FIG- 1 is a functional block diagram of a conventional telecommunications 
15 network 100 utilizing a global telecommunications standard known as "SS7," which 
stands for "Common Channel Signaling System No. 7." The SS7 standard defines 
protocols for defining how network elements in the public switched telephone 
network (PSTN) communicate over digital communications networks to provide 
wired and wireless call setup, routing, and control. The PSTN is the international 
20 telephone system that utilizes copper wires and analog signals to represent voice 
data and place calls between users, and the telephone service provide by this 
system is known as plain old telephone service (POTS). Thus, the network 1 00 
utilizes network elements of the PSTN in addition to digital communications 
networks to place calls and provide various advanced features to users. 

25 [004] The network 100 includes service switching points (SSPs) 102 and 104 that 
operate to originate or terminate calls between users, which are represented by 
telephones 106, 108. Each SSP 102 and 104 communicates SS7 signaling 
messages according to the SS7 standard to other SSPs in the network 100 to 
setup, manage, and release voice circuits in the PTSN required to complete a call. 

30 The network 100 further includes signal transfer points (STPs) 110, 112 that route 
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SS7 signaling messages to an appropriate point in the network 100 based on 
routing information contained in the message. In this way, each STP 110, 112 
functions as a network hub and thereby eliminates the need for direct links between 
points in the network 100. The network 100 further includes service control points 
5 (SCPs) 114 and 116, each of which functions as a centralized database that 
determines how to route particular calls, such as calls having an 800 or 888 area 
code. In operation, one of the SSPs 102 and 1 04 originates a query message that 
is communicated to one of the SCPs 1 14 and 11 6. In response to this query 
message, the SCP 114 and 1 16 receiving the query message communicates a 
10 response message to the originating SSP 102 and 104 that contains routing 
information associated the call. 

[005] A number of service providers typically provide service through the network 
100, and these service providers are constantly trying to improve the performance 
of the network and to add new or enhance existing features for their customers. To 

15 make such modifications typically requires a service provider to modify software 
executing on various points in the network. The software executing on the SSPs 
1 14 and 11 6 typically provides most of the advanced features offered by a service 
provider and supported by the network 100, and thus a service provider must 
modify this software to add or change such features. On behalf of a service 

20 provider, a service developer 118 typically accesses computer systems (not shown) 
forming the SSPs 114 and 116 to modify the appropriate software and thereby 
modify the services executed by this software. 

[006] Each service is a program on the SSP 114 and 116 that executes a 
particular service logic flow. While these service programs can be written in a 

25 variety of different languages, many are based upon a model known as the service 
independent building block (SIB) model, where SIB is a term defined by the 
International Telecommunication Union (ITU) Telecommunication Standardization 
Sector (ITU-T). With this model, an SIB is a unit of service logic that performs a 
simple function, such as playing an announcement or incrementing a counter, and 

30 programs are formed by interconnecting number of SIBs. Libraries of SIBs have 
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been defined, and the SIBs in these libraries are interconnected to form the desired 
service program and thereby provide the desired service. Associated with each 
SIB are inputs, outputs, and events, and the SIBs are interconnected using their 
events. For example, if there are three SIBs designated SIB1, SIB2, and SIB3, and 
5 SIB1 generates events A, B, and C, then SIB1 can be connected to SIB2 for event 
A and to SIB3 for events B and C. 

[007] To modify an existing service the service developer 1 18 must modify the 
service logic flow defined by the interconnected SIBs forming the corresponding 
program. Similarly, to develop a new service the service developer 118 must 

10 interconnect SIBs to perform the desired service logic flow. Current programs 
which may be utilized by the service developer 118 to implement desired 
modifications to an existing service or to develop a new service make the process 
difficult for a variety of reasons. First, current programs do not provide a 
sophisticated graphical user interface that allows the developer 118 to easily modify 

15 existing and generate new service programs. Also, current programs do not 
provide the developer 118 with an easy way to reuse repeated service logic sub 
processes within a given service program and among other service programs. For 
example, a group of SIBs may be interconnected in the same way in several 
different locations within the same service program, and may be used a number of 

20 different times in different service programs. The developer 118 must 
independently input this group of SIBs each time required, and test and debug each 
occurrence to ensure they have been input properly. 

[008] Another issue that arises currently with the SIB model involves maintaining 
proprietary rights in service programs. The interconnected SIBs that collectively 

25 form a service program are referred to as a service graph, and this service graph is 
akin to the source code of the service program. The service developer 1 18 may not 
be associated with the service provider and may be developing the service program 
for sale to a number of different service providers. In this situation, the service 
developer 1 18 ideally does not want to provide the service provider with access to 

30 the service graph, which represents the key piece of intellectual property generated 
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and owned by the developer 1 18. Current programs, however, do not provide the 
developer 118 with an easy way of downloading or "deploying" a developed service 
program onto the SCP 11 4 and 1 16 without providing the serviced provider access 
to the service graph. 

5 [009] There is a need for a program and system for easily and efficiently designing 
and deploying service programs written using the SIB model. 

Summary of the Invention 

[010] According to one aspect of the present invention, a method of developing a 
10 telecommunications service program using a plurality of service independent 
building blocks includes developing at least one service logic subroutine graph 
using a graphical interface. Each subroutine graph is inserted into a service graph 
and connected to other subroutine graphs and/or service independent building 
blocks in the service graph to form a service graph having an overall service logic 
15 process. Each subroutine graph may be assigned an icon, with the icon being 
inserted into the service graph and connected as required to other subroutines 
icons and/or service independent building blocks. 

Brief description of the drawings 

20 [011] FIG. 1 is a functional block diagram of a conventional telecommunications 
network using the SS7 standard. 

[012] FIG. 2 is a functional block diagram of a telecommunications service creation 
system including a graphical service design program for graphically defining service 
logic subroutines of repeated service logic sub processes according to one 
25 embodiment of the present invention. 

[013] FIG. 3 is a flow chart illustrating an overall process executed by the 
telecommunications service creation environment of FIG. 1 in creating and 
deploying a telecommunications service in accordance with one embodiment of the 
present invention. 
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[014J FIG. 4 is a functional block diagram of an example of a service graph 
generated by the graphical service design program of FIG. 2, where the service 
graph is a graphical representation of a telecommunications service executed by a 
flexible service logic application program running on a server system of FIG. 2 in 
5 accordance with one embodiment of the present invention. 

[015] FIG. 5 is a functional block diagram illustrating in more detail the 
components of a service independent building block of FIG. 4 in accordance with 
one embodiment of the present invention. 

[016] FIG. 6 is a diagram showing a d isplay presented by the graphical service 
10 design program of FIG. 2 for configuring a sample service independent building 
block. 

[017] FIG. 6 is a functional d iagram showing the process through which service 
independent building blocks set the values of call variables and thereby set the 
values of information elements contained in messages transmitted and received by 
15 the flexible service logic application program running on the server system of FIG. 2 
in accordance with one embodiment of the present invention. 

[018] FIG. 7 is a functional block diagram of a typical service graph including 
several repeated service logic sub processes that may be implemented via 
respective subroutines generated by the graphical service design program of FIG. 2 
20 in accordance with one embodiment of the present invention. 

[019] FIG. 8 is a functional block diagram of a subroutine graph showing a generic 
subroutine formed by a number of interconnected service independent building 
blocks according to one embodiment of the present invention. 

[020] FIG. 9 is an example subroutine graph of a ring back subroutine that 
25 determines if a number is a ring back number, as may be used in telephone system 
features such as calling back the last number that called you in accordance with 
one embodiment of the present invention. 

[021] FIG. 10 is a diagram showing a display presented by the graphical service 
design program of FIG. 2 for configuring the service independent building block in 
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the subroutine graph of FIG. 9 that looks up a phone number in a database table in 
accordance with one embodiment of the present invention. 

[022] FIG. 11 is a diagram showing a display presented by the graphical service 
design program of FIG. 2 for configuring an example service independent building 
5 block in accordance with one embodiment of the present invention. 

Detailed Description of Preferred Embodiments 

[023] FIG. 2 is a functional block diagram of a telecommunications service creation 
system 200 including a graphical service design program 202 for graphically 

10 defining service logic subroutines corresponding to repeated service logic sub 
processes according to one embodiment of the present invention. The graphical 
service design program 202 enables a service developer to easily develop a 
service logic subroutine graph using a graphical interface, where a service logic 
subroutine graph corresponds to a number of service independent building blocks 

15 (SIBs) interconnected to execute a repeatedly used service logic sub process. For 
example, within a single telecommunications service program an error handling 
subroutine may be used in a number of different places and thus would be well 
suited to being i mplemented via a subroutine. Another example of a subroutine 
that may be used in multiple service programs, and thus in multiple services, is a 

20 subroutine for validating and loading account information from a service database. 
In this way, the graphical service design program 202 requires only one subroutine 
graph be developed and then inserted via a corresponding subroutine icon into a 
single service graph or into multiple service graphs in as many places as required. 
This makes developing service programs faster and results in more reliable 

25 programs, which lowers the overall cost of developing new service programs. The 
graphical service design program 202 also provides for easy deployment of a newly 
developed service program without requiring that a service provider be provided 
access to the service graph for the service program. 

[024] In the following description, certain details are set forth in conjunction with 
30 the described embodiments of the present invention to provide a sufficient 
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understanding of the invention. One skilled in the art will appreciate, however, that 
the invention may be practiced without these particular details. Furthermore, one 
skilled in the art will appreciate that the example embodiments described below do 
not limit the scope of the present invention, and will also understand that various 
5 modifications, equivalents, and combinations of the disclosed embodiments are 
within the scope of the present invention. Embodiments including fewer than all the 
components of any of the described embodiment are also within the scope of the 
present invention. Finally, the operation of well known o perations has not been 
shown or described in detail below to avoid unnecessarily obscuring the present 
10 invention. 

[025] In the telecommunications service creation system 200, the graphical service 
design program 202 executes on a client system 204, which is typically a personal 
computer. The graphical service design program 202 includes a graphical interface 
206 that allows a service developer to design new telecommunications services by 

15 selecting desired SIBs from an SIB library 208, placing the selected SIBs onto a 
work area or "canvas," and then interconnecting the selected SIBs as required to 
perform a desired service logic process and to thereby create a service graph 207, 
as will be described in more detail below. The service graph 207 is a graphical 
representation of a telecommunication service, and is then processed and 

20 transferred to a server system 218 on which a flexible service logic (FSL) program 
226 executes the processed service* graph to thereby provide the underlying 
service, as will also be explained in more detail below. The SIB library 208 includes 
a number a standard SIBs that may be utilized by the developer in generating the 
service graph, with several standard libraries of SIBs being available, such as 

25 CAMEL-3-CSCC (CAP), CAMEL-3-MAP, CS1, ETSI INAP, and TTNS SIB libraries, 
each of which will be familiar to those skilled in the art. 

[026] The graphical service design program 202 further includes service graph and 
subroutine graph files 210, which correspond to graphs created and saved using 
the program. Each service created using the program 202 has associated service 
30 data tables 2f2 that are utilized to store such information as, for example, 
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subscriber information. During execution of the service, the SIBs forming the 
service graph 207 read data from and write data to these service data tables 212. 
A message definition or "message set" 214 is also part of the graphical service 
design program 202, and is a collection of transaction capabilities applications part 
5 (TCAP) messages utilized in an SS7 system as previously described in FIG. 1 . 
Communications between service switching points (SSPs) 102 and 104 (FIG- 1) 
and service control points (SCPs) 114 and 116 (FIG, 1) occur through TCAP 
messages. For example, the SSP 102 may send a TCAP message to the SCP 114 
to determine a routing number associated with a dialed 800/888 number and to 

10 check a personal identification number of a calling card user. Each message in the 
message set 214 includes a number of fields or information elements IEL and the 
SIBs forming the service graph 207 utilize call variables CV to write data to and 
read data from these information elements, as will be described in more detail 
below. Briefly, the message set 214 defines information elements IEL that make up 

15 each message in the message set, and a group of call variables CV are associated 
with these information elements a nd a re available for use with the service graph 
207, with each call variable CV being associated with a corresponding information 
element. This will be described in more detail below with reference to FIG. 6. 

[027] The telecommunications service creation system 200 further includes a 
20 deployment program 21 6 contained on the client system 204. The deployment 
program 216 processes the service graph 207 created using the graphical interface 
program 206 to create files suitable for transfer to a server system 218, which 
executes these files to thereby provide the underlying telecommunications service. 
More specifically, once a service graph 207 has been generated with the graphical 
25 interface program 206, the service graph is "deployed" or "cutover" to the server 
system 218 using the deployment program 216. The service developer controls the 
interface program 206 to generate exported files 220 from the service graph 207, 
where the exported files include a service script along with other files necessary for 
deployment of the service graph. The deployment program 216 uses only the 
30 exported files 220, which may be useful when deploying the same service to 
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multiple server systems 218 or when providing services to service providers without 
actually supplying the developed service graphs 207 to such service providers. In 
this way, the deployment program 216 provides a convenient and secure way for a 
service developer to design a service and to thereafter distribute the files 
5 corresponding to the designed service to customers without disclosing proprietary 
intellectual property contained in the service graph 208. The development program 
216 also provides a convenient and secure way for the developer to deploy the 
service on the server system 21 8. The interface program 206 may also directly cut 
over the service graph 207 to the server system 218 without using the deployment 
10 program 216. 

[028] A provisioning program 222 on the client system 204 is used to add data to 
service data tables contained on the server system 218 and which are created 
according to the service data table definitions 212 utilized by the service graph 207. 
Also contained on the client system 204 is an application builder program 224, 
15 which is used to generate the FSL application program 226, which, as previously 
mentioned, is an executable program that runs on the server system 218 to execute 
the underlying telecommunications service. The application builder program 224 
allows a service developer to generate, from the client system 204, the FSL 
application program 226 that is to run on the server system 218. 

20 [029] On the server system 218, a build server 228 operates to perform several 
functions. First, the build server 228 operates in conjunction with the application 
builder 224 to generate the FSL application program 226. M ore s pecifically, the 
application builder 224 is used to select particular SIB libraries 208, and the 
application builder then communicates with the builder server 228 to bind an 

25 application framework (not shown) residing on the server system 218 with the 
selected SIB libraries to generate the FSL application program 226, as indicated by 
an arrow 230 in FIG. 2. The server system 218 runs on an SCP 1 14 and 116 in the 
SS7 network 100 in FIG. 1, and the application program 226 communicates with 
other points (not shown) in the network through TCAP messages, as indicated in 

30 FIG. 2. The service image 232 communicates with the application program 226 
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through call variables CV to set the value of a corresponding information element in 
a TCAP message, as will be discussed in more detail below. 

[030] The build server 228 also operates to communicate with either the graphical 
interface program 206 or the deployment program 216 to compile the service script 
5 received from either of these two programs. During deployment of the service 
graph 207, either the graphical interface program 206 or the deployment program 
216 communicates with the build server 228 and transfers the service script 
corresponding to the service graph 207 to the build server. The build server 228 
compiles the received service script to thereby g enerate a corresponding service 
10 image 232 that is stored in a service image database 234 on the server system 
218. To execute the underlying service, the FSL application 226 executes the 
service image 232, as indicated by the dotted lines showing the service image in 
the application program. 

[031] The server system 218 further includes an open database server 236 that 
15 operates, during cutover of the service graph 207, to create any service data tables 
required for the associated service and stores these service data tables in a service 
data table database 238. Once these service data tables are created and stored in 
the service data table database 238 on the server system 21 8, the provisioning 
program 222 communicates with the open database server 236 to insert data into 
20 these tables. The provisioning program 222 can also be used to independently 
create the required service data tables and store these tables in the database 238 
prior to cutover. 

[032] The overall process executed by the telecommunications service creation 
system 200 in creating and deploying a telecommunications service will now be 

25 described in more detail with reference to FIG. 2 and to the flow chart of FIG. 3. 
The process starts in step 300 and proceeds immediately to step 302 in which the 
graphical interface program 206 is utilized to develop the service graph 207 
corresponding to the desired telecommunications service. As previously 
mentioned, to create the service graph 207 a service developer selects appropriate 

30 SIBs from the SIB library 208, places them on a screen or canvas displayed by the 
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program, and interconnects the SIBs as required to execute the desired service 
logic process. 

[033] Once the service graph 207 is created in step 302, the FSL application 
program 226, in step 304, is created on the server system 21 8 using the application 
5 builder 224 and build server 228. After the FSL application program 226 has been 
created in step 306, the service graph 207 created in step 302 is cut over or 
deployed either directly using the graphical interface 206 or using the deployment 
program 216. During the deployment process, the build server 228 receives a 
service script corresponding to the developed service graph 207 and compiles the 
10 received service script to generate the corresponding service image 232, which is 
stored in the service image database 234 on the server system 218. 

[034] In step 308 the service data table database 238 on the server system 218 is 
created using the provisioning program 222 on the client system 222 and the open 
database server 236 on the server system. The provisioning program 222 

15 communicates with the open database server 236 to insert data into the service 
data tables after deployment of the service graph 207 in step 306. Alternatively, 
the provisioning program 222 can also be used to independently create the 
required service data tables and store these tables in the database 238 prior to 
deployment of the service graph 207, in which case step 308 would occur prior to 

20 step 306. 

[035] The process goes to step 310 and the FSL application program 226 
executes the service image 232 to thereby execute the designed service. During 
execution of the service, the FSL application program 226 and service image 232 
communicate via call variables CV to transfer values contained in the TCAP 
25 messages sent and received by the FSL application program. Those skilled in the 
art will appreciate that the particular order in which the steps of the process of FIG. 
3 are executed may vary. 

[036] FIG. 4 is an example of the service graph 207 and shows a number of SIBs 
interconnected to form a desired service logic process. Each time an SIB is placed 
30 on the canvas an "instance" of that SIB is created and is represented in the service 
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graph 207 by a corresponding icon. In the present description, the term "SIB" as 
used herein is used to refer to the function performed bytheSIBor to the icon 
representing the SIB, or both. 

[037] In the example of FIG. 4, a start SIB 400 indicates the start of the service 
5 logic process and a sample SIB designated SIB1 is coupled to the start SIB 400 
through a link 402. The SIB1 is also coupled through a link 404 to a second 
sample SIB designated SIB2 and to a subroutine 406 represented by a 
corresponding icon. An end SIB 408 is linked to SIB2 through a link 41 0 and a third 
sample SIB designated SIB3 and another end SIB 412 are coupled in series 
10 through respective links 414, 416 to the subroutine 406 as shown. The subroutine 
406 is a group of SIBs (not shown) that execute a desired service logic sub process 
that is repeatedly used within a give service logic process or among different 
service logic processes, as will be described in more detail below. 

[038] FIG. 5 is a functional block diagram illustrating in more detail the 
15 components of a typical SIB 500 corresponding to any of the SIB1-SIB3 of FIG. 4. 
The S IB 500 i ncludes i nputs 502 that a re a pplied to SIB logic that executes the 
simple function of the SIB, where each input is assigned to a corresponding call 
variable. As previously mentioned, call variables CVare used in communicating 
information between the service corresponding to the service graph 207 and TCAP 
20 messages being communicated by the FSL application program 226. The SIB 500 
further includes outputs 506, each of which is also assigned to a corresponding call 
variable. Finally, the SIB 500 includes events, which are parameters that are 
communicated from one SIB to another via links and which control the logic flow 
within the service graph 207. For example, in FIG. 4 the link 404 defines events 
25 that are communicated to SIB2 and to the subroutine 406, and the values of these 
events may, for example, determine whether the subroutine executes to perform a 
first function or whether the SIB2 executes to perform a second function. 

[039] FIG. 6 is a functional diagram showing the process through which SIBs set 
the values of call variables CV which, in turn, set the values of information elements 
30 IEL contained in TCAP messages transmitted and received by the FSL application 
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program 226. I n the example of FIG. 6, an S IB 600 has two outputs and each 
output is assigned to a respective call variable CV1, CV2. To set the value of an 
information element IEL in a TCAP message, the SIB 600 sets the values of the call 
variables CV1, CV2 As previously mentioned, the service image 232, which is a 
5 compiled version of the service graph 207 containing the SIB 600, communicates 
with the FSL application program 226 through call variables CV. In response to the 
call variables CV1 , CV2, the FSL application 226 modifies the information elements 
IEL in the appropriate message in the message set 214 associated with the 
underlying service. In FIG- 6, the message set 214 is shown as including a number 
10 of individual messages MSG1-MSGN, each message including a number of 
information elements IEL. The call variables CV1 and CV2 are associated with 
information elements IEL1 and IEL2 in the message MSG2, and the SIB 600 sets 
the values of these information elements through the process variables CV1 and 
CV2. 

15 [040] FIG. 7 is a functional block diagram of a typical service graph 700 including 
several groups 702-706 of SIBs, each group of SIBs being a repeated service logic 
sub process that may be implemented via a respective subroutine generated by the 
graphical service design program 202. The group 702 could, for example, be a 
group of SIBs that execute an error handling routine used in multiple instances 

20 within the single service graph 700. This error handling routine is well suited to 
being implemented through a subroutine. The group 704 could, for example, be a 
group of SIBs that execute a routine to validate and load account information from 
the service database 238 (FIG. 2). This is routine may be used in a number of 
different service graphs 700, and thus is similarly well suited to being implemented 

25 through a subroutine. 

[041] The graphical interface program 206 creates subroutines in much the same 
way as creating the service graph 700 corresponding to an overall service process. 
Thus, to create a subroutine the graphical interface program 206 is used to create a 
subroutine graph, an example of which is shown as a subroutine graph 800 in FIG. 
30 8. The SIBs contained in the subroutine graph 800 can be selected and inserted as 
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previously d escribed for the service graph 207 of FIG. 4, or can be copied from 
portions of other service graphs. In a service graph, each subroutine is 
represented with a distinct icon designated the call subroutine icon, an example of 
which is shown for the subroutine 406 in FIG. 4. 

5 [042] The subroutine graph 800 represents a service logic sub process that is then 
called by the service graph 207 or 700. In the following description, the only the 
example service graph 207 will be referred to for ease of explanation. The 
graphical interface program 206 is used to create the subroutine graph 800 in much 
the same way as the service graph 207 would be created. Anew subroutine is 

10 selected to open a new subroutine canvas, and SIBs are then selected and placed 
on the canvas to create particular instances of such SIBs. These SIBs are 
thereafter interconnected through links as required to perform the desired service 
logic sub process. Each subroutine graph 800 includes special SIBs associated 
only with subroutine graphs, namely a begin subroutine SIB 802 that indicates the 

15 start of a subroutine graph and one or more return SIBs 804, 806 indicating the end 
of a particular logic flow within the subroutine graph where control is returned to the 
service graph 207 calling the subroutine graph. In addition to the begin subroutine 
SIB 802 and return SIBs 804, 806, the SIBs required to perform the desired service 
logic sub process are also inserted into the subroutine graph 800 and are 

20 designated SIB1-SIB4 and interconnected as shown in this example. 

[043] In addition to creating instances of the required SIBs, the graphical interface 
program 206 is also used to define a name, inputs, outputs, and events for the 
subroutine graph 800. Note that the terms subroutine and subroutine graph may 
be used interchangeably herein. The name assigned to the subroutine graph 800 

25 is displayed in the corresponding icon shown in the service graph 207. The inputs 
are any inputs to the subroutine graph 800 that may be set by the calling service 
graph 207, while the outputs are parameters that are returned to the calling service 
graph. Similarly, events of a subroutine graph 800 are the events that can be 
returned to the calling service graph 207, and are returned to the calling service 

30 graph by the return SIBs 804, 806. Each return SIB 804, 806 has no output events 
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of its own, but instead returns one of the events defined for the subroutine graph 
800. Where there is more than one return SIB 804, 806, as is obviously the case in 
the graph 800, each return SIB can return the same or a different event. 

[044] Once a subroutine graph 800 is defined using the graphical interface 
5 program 206, the program displays a call subroutine SIB or icon that allows a 
developer to create i nstances of the s ubroutine where desired in service graphs 
207. As previously mentioned, an example of a call subroutine SIB is shown for the 
subroutine 406 of FIG. 4. Instances of the s ubroutine may thus be created, for 
example, by clicking on the corresponding icon displayed on a working tab panel 
10 displayed by the program 206 and then dragging the icon to the canvas displayed 
by the program. 

[045] In one embodiment of the program 202, the graphical interface program 206 
allows the subroutine graph 800 to be called from multiple service graphs 207 and 
also to be called from other subroutine graphs, but does not allow a subroutine 
15 graph to be called recursively (i.e., a subroutine graph cannot call itself) and also 
does not allow a subroutine graph called by another subroutine graph to call that 
original subroutine graph (i.e., if subroutine A calls subroutine B, then subroutine B 
cannot call subroutine A). 

[046] In this way, the graphical service design program 202 requires only one 
20 subroutine graph 800 be developed and then inserted via a corresponding 
subroutine icon into a single service graph 207 or into multiple service graphs in as 
many places as required. Telecommunications services may therefore be 
developed faster using the program 202. Moreover, the use of subroutine graphs 
800 will make new services more reliable since once a subroutine graph is 
25 designed and validated as operating properly, the service logic sub process 
executed by the subroutine graph will not again need to be checked when 
validating an overall service graph containing the subroutine. 

[047] FIG. 9 is an example subroutine g raph 900 of a ring back subroutine that 
determines if a number is a ring back number, as may be used in telephone system 
30 features such as calling back the last number that initiated the call and which is 



Patent Application 
Attorney Docket No.: 200309961-1 

commonly known as the "*69" feature. The subroutine graph 900 includes a begin 
subroutine SIB 902 which is linked to a read ring back SIB 904. The read ring back 
SIB 904 determines whether the number is a call back number, and provides a ring 
back indicator having a value indicating the results of this determination. If the SIB 
5 904 determines the number is a ring back number, then the SIB sets the ring back 
indicator value to true and in response to this true indicator an "is ring back" SIB 
906 sets a true "is ring back" event. A return SIB 908 returns the true "is ring back" 
event to the calling service graph (not shown). If the SIB 904 determines the 
number is not a ring back number, then the SIB sets the ring back indicator value to 
10 false and in response to this false indicator an "is not ring back" SIB 910 sets a true 
"is not ring back" event. A return SIB 912 returns the true "is not ring back" event to 
the calling service graph (not shown). 

[048] FIG. 10 is a diagram showing a display 1000 presented by the graphical 
interface program 206 of FIG. 2 for the read ring back SIB 904 of FIG. 9. The 
15 display 904 allows a service developer to configure the SIB 904 as required. The 
display shows the SIB 904 uses a control variable "ringBackNumber" to determine 
whether a number is a call back number. 

[049] FIG. 11 is a diagram showing a display 1100 presented by the graphical 
interface program 206 of FIG. 2 for an example "PlayAnnouncement" SIB. The 

20 display 11 00 shows the input and output parameters associated with the SIB. Each 
input parameter is indicated as being required or optional through an associated 
"R" or "O" in the far left column for the parameter, and values for the required input 
parameters are indicated. Three output parameters are shown and an appropriate 
call variable CV may be assigned to each, although in the display no such call 

25 variables are shown as being assigned. 

[050] One skilled in the art will understood that even though various embodiments 
and advantages of the present invention have been set forth in the foregoing 
description, the above disclosure is illustrative only, and changes may be made in 
detail, and yet remain within the broad principles of the invention. For example, the 
30 sequence of operations in the various processes described above may be varied, 
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and the client and server computer systems may each be contained on a single 
computer or on a network of suitably connected computers, and also may be 
contained on a variety of different types of computer systems running a variety of 
different operation systems. Moreover, concepts and principles of the present 
5 invention may be applied to other types of telecommunications systems. Therefore, 
the present invention is to be limited only by the appended claims. 
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